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DurinjT the month of August, the Avriter spent ;i Aveek ut the 

Mammoth (^ave of Kentucky and, thronyh the coiirtcvsy of Mi\ H. C. 
Ganter. tin' mana^’er of the estate. Avas able to make fairly complete 
collections of the invertebrates, both AAdthin the caAX' and in various 
neighl)orinj^ sprinos and streams. As the object of the visit Avas to 
obtain extensive series of the ciaistaceans of the region, and to record 
observations on tln'ir habits, very little attention was paid to other 
groui)s, and aside from the crustaceans the colh'ctions Avere very mea- 
ger. A fcAV specimens of an cartliAVorm I’esembling Lin/ihricKs, a (pian- 
tity of fresh-Avater sponge taken from the rocks Avell Avithin the exit of 
Echo Ki\'er, and one oi“ tAVO specimens of ( 'otfu's sp. (/vV7e//y/.svy//// /) 
taken in Koai’ing KIa^'I’ are the only ones worthy of note. 

As is Avell knoAvn. the ^laminoth Cave of Kentucky has been tin' sub- 
ject of many articles long and short, or volumes. Avhich have appi'arc'd 
from time to time. Its fauna has been studied more carefully and 
by more naturalists than that of any other American cavc'rn, as numer- 
ous lists and papers a\ ill testify. 

•The localities given in the present paper are ofttm thos(‘. Avithin the 
cave, but the name by Avhich tlie particidar s})ot is knoAvn is usually 
given for the sake of accui'acy. Kichardson's S})ring is a small pool 
of deal' watei* sup})lied by a veiy small trickling stream and is about 
1 mile from the entrance'. Roaring River, a passage Avhich is never 
visited except by tlu' collectoi’, is re'ached by a Ioav and very muddy 
and difficult passage Avhich turns oti' from the main route a short dis- 
tance beyond Echo RiA^er. The mouth of the* passage is said to be 2 
miles from the entrance of the cave'. At times of high Avater the 
entire passage, as Avell as e'ontiguous portions e>f the main e*av(‘. are 
flooded, but usually the AAater is (‘ontined to a series of small pools 
among the rocks and mud e>f the* floor of the passage and the' stri'am 
at the end. Roai’ing River itse'lf is a stream some' 15 or ^0 feet Avide'. 



Proceedings U. S. National Museum, Vol. XXV— No. 1285. 



223 



224 



PROCEEDINGS OF THE NATIONAL MUSEUM. 



VOL. XXV. 



and an average depth of 1 foot. It tlow.s with a steady eiirrent and is 
known to be a part of Echo Kiver. 

All the specimens upon which this })aper is based have been depos- 
ited in the Enited States National Museum. 

Suborder AMPHIPODA. 

Family GAxMM AIUD.E. 

GAMMARUS PROPINQUUS, new species. 

-No. 25540, U.S.N.M. Collected by W. P. Hay, August 
2S. UM)1, from a spring about 2 miles north of Mammoth Cave, Ken- 
tucky. 

I Similar to (Dnumuntx fasciatus Say, but with the 
following characters: 

First pair of antenme less than half as long as the body, the tlagellum 
with about twenty-tive segments, the accessory branch much shorter 
than either segment of the peduncle and composed of but two or three 
segments. 

Second antenme from half to three-fourths as long as the first; the 
.second and third l)asal segments of about equal length; the llagellum 
slightlv longer than either segment and compo.sed of twelve articles. 

First pair of gnathopoda with the inferior margin of the carpus and 
hand rather densely fringed with hairs, the longest of which are equal 
to the width of the carpus; hand with the palmar surface very oblique, 
hardly distinguished from the inferior surface, armed with a few long 
bristles and short teeth: dactyl much curved. 

Second })air of gnathopoda larger, stronger, the palmar surface less 
oblhiue, being at an angle of about 50 degrees with the inferior surface; 
carpus and hand fringed with hairs as in the preceding appendage; 
dactyl stronger and straight. 

Basal segments of the last three pairs of j^ereiopoda lamellar as usual, 
but with the posterior margin entire and almost unarmed; the succeed- 
ingsegments more or less armed with hairs and short spines, but nowhere 
excessively. 

Eye elongate, reniform. 

Fifth and sixth abdominal segments with median and lateral groups 
of spines on their posterior margins. Seventh segment with a few 
scattered spines, apparently not arranged in groups, along the posterior 
margin. 

Telson cleft to its base; each division with the distal extremity armed 
with a tran verse row of slender spines; outer margin with two rather 
slender spines. 

— This species, which appears to be distinct from any 
hitherto de.scribed, was found in small numbers in several localities in 
the region about jMammoth Cave. The best specimens were obtained 
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from the type loenlity ;iiul a few oood oiu^s w(‘i*e takiMi at tlie outlet of 
Echo River. In coloi- tlu‘y were a piir})lish g'ray. 'Hn'y were liidin^ 
under flat roeks in tlie eold spring* water. 

CRANGONYX VITREUS Cope. 

This species was o))served in eonsideral)le nimibers in Mammoth 
Cave, both in its tvp(' locality, Richardsoibs Spi’ing, and in the Roar- 
ing River district in small pools. When undisturbed it was most often 
seen resting (piietly or walking slowly through the mud on the bot- 
tom with the body vertical and half buried in the soft ooze of the sur- 
face. As a result of these movements there were innumerable trails 
runningin all directions, i)ut never of a great length, as if the animal, 
tiring of walking through the mud, had decided to swim to some inoi*e 
remunerative feeding ground. When once disturbed they swam rap- 
idl}^ about, either on their sides or with the back uppermost, or sought 
safety by lying quietly ])ehind some projecting pebble or mass of 
earth. It was ol)served that when concealing themselves they usuall}^ 
lav on one side. Owing to their exceedingly smooth covering and 
small size they were very ditlicult to catch. 

Suborder ISOPODA. 

Family ASELLID.E. 

MANCASELLUS MACRURUS Harger. 

This species was observed in two or three localities. A few speci- 
mens were taken in a spring* some 2 miles northeast of the hotel. They 
seemed to l)e all very small and immature, l)ut on careful examination 
several of them could l)e seen carrying eggs. 

At the so-called mouths of Echo River, a series of three large 
springs at the foot of the hill in which the entrance to ^Mammoth 
Cave is found, J/. macruvNs was collected in abundance. They were 
of rather small size I)ut decidedly larger than the s})ecimens taken 
from the spring mentioned iil)ove. 

They were usually found clinging to the under side of Hat rocks, 
which lay in shallow Avater, and until a large number was disturbed 
bv turning over rocks 1 Avas not abh‘ to observe any of them crawling 
about. They AA*ere living at this place in company with about (‘(pial 
numbers of ^l.sv7/?/.s' -styguiH (Packard). The association seemed indis- 
criminate. for I could not see that either species Avas partial to any 
particular location or condition in the spring. 

C.®CIDOTEA STYGIA Packard. 

This well-knoAvn si)ccies AA^as taken in considerable numl)ers from a 
small stream in one of the upper levels of ]\Iammoth Cave and Avas 
found in smaller numbers in small pools in other parts of the' cavern. 
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It Avas al.si) f<.)und in abundance at the mouth of Kcho River, where 
it was livino- in company with J/. macrurus Haro*er, They were 
usually found clinoino- to the stone walls of the i)ool in which they 
were li^dn«' or could )>e seen slowly walking* over the bottom. hen 
distui’bed th(‘ir ‘movements were considerabl}" ([uickened, but they 
were unable to move' with any great rapidity. If when disturbed 
they were clinging to the sides of their pool their first effort to 
escape was liy letting go and falling to the bottom; in case the pool 
was deep this method was t[uite effectual. AVhen removed from the 
water they seemed almost al)solutely helpless, the weak legs being 
quite inadequate to the task of dragging along the heavy body. 



Suborder MACRURA. 

Family ATYID.F. 

PALiEMONIAS GANTERI Hay. 

Type. -No. 27000, U.S.N.M. 

A most unexpected find in the Roaring River passage at Mammoth 
Ca\ e was a small eyeless shriiup, which proves to be a representative 
of a familv hitherto unrecorded from the North American continent. 

The discovery was made one morning when I had gone alone into 
this passage with the intention of collecting as perfect a series as pos- 
sible of the blind crayfish. A number of large C. pellucJdus had been 
secured, and I was endeavoring to find others of smaller size. To this 
end the bottoms and the water of the clear pools were being examined 
most earefully. While thus engaged, an object which seemed to be 
a very small e^^eless fish, appeared swimming slowly along near the 
surface. From the way it moved in attempting to escape capture it 
became evident that it could not be a fish, and a determined effort was 
made to secure it. After a most exasperating chase, during which my 
specimen seemed more than once to have eluded me, it wjis captured, 
and 1 saw immediately that another animal had been added to the 
fauna of the cave. 1 then set about finding others, and, knowing 
what to look for, they were found quite easily. When first seen they 
were usually resting quietly or v/ere slow!}" walking on the bottom of 
the pool, and were as insensible to the glare of my lantern as were the 
eravfish. Thev were so transparent that several times they were 
detected onlv bv their shadows, and even when moving near the sur- 
face they were almost invisible. AVhen disturbed thc}^ at om*e left 
the l)ottom, and by the rapid strokes of their subabdominal append- 
ages came to the surface, where they remained for some time before 
sinking again to the bottom. All their movements were unmistakabl}^ 
shrimp-like and very different from those of any of the other crusta- 
ceans in the cave. The}* were very easdy captured, eithei‘ in the net 
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or by ii'ently sli|)})in^* my Imnd beneath them jis tii(\v swam slowly on 
the surface; in fact, the latter im'thod was' used in ii(‘arly every case. 
Twelve specimens were put Avith a live eyeless lish into a 8-ounce 
bottle, tightly c'oi'ked, and Avithout a chano-e of Avater cai'ried about in 
the cave for over four hours; on reaching’ tlu' hotel most of them 
Avere still alive, and the feAv that Avere dead seemed to have been kilted 
by the slime fiom the tish. Five of them lived for over tAvo days in 
a tumbler of AAater on the table in my room, Avhei'e the tempei-ature 
stood at times as hi^-h as 85 deo-rees. 

On reaching Washington a specimen was at once staim'd, dissected, 
and mounted, and 1 found that my shrimp Avas not onh' a iieAV s])ecies 
but must stand as a n‘i)n‘sentative of a ueAv genus, to Avhich the name 
Pahvnwnia!< Avas given, ^ Avith the specific name of ganterl in honor of 
the manager of the cave, Mr. II. C. Ganter, Avho atforded me the 
facilities for making my collection. 

As the description mentioned Avas quite brief and unaccomjianied by 
figures and regarded as only a pi-eliminary notice, it seems advisable to 
introduce here a more detailed account of the characters of this some- 
Avhat remarkable species. 

The carapace is very thin, delicate, and ti-ansparent, in form cylin- 
drical or slightly compressed; the greatest dejith is near the posterior 
end; the anterior border, beloAV the eye, is produced into tAvo spini- 
form points, the iqiper of 'Avhich is the larger; the rostrum is slender 
and slightly Avider near the middle than at the base, the loAver margin 
bears from one to three minute teeth, Avhile on the upper margin there 
are about thirteen, of Avhieh the first tAAX) or three are at the very base, 
almost on the carapace, and are separated by ([uite an inter\al from a 
grou]) of eight or nine near the middle of the rosti-iim, Avhich in turn 
are separated Ija" a second small interval from the group near the distal 
extremitA^ 

The abdomen is comiiressed, rounded above, andtwceeds the cephalo- 
thorax in length. The sixth segment is as long as the fc>urth and fifth 
combined. The sAvimmeretts of the first segments are large and thickly 
fringed Avith setie. 

bProL*. Biol. Soc. Washington, XIV, pp. 179-lSO, 8ej)t. 25, IhOl. 



PAL^MON I AS, new genus. 

Similar to Paljemf)netes in form and in the ahseiice of a mandihiilar palpus. <iil)s 
four and a rudiment on each side. Rostrum long, slender, and serrate above and 
below. Antero-lateral margin of earapaoe with two spines. First two j>airs of 
ambulatory appendages subequal in size and similar in form, eheiate and with large 
bunches of pectinate bristles on the tips of the fingers.* The articulation of the hand 
with the carjial segment is at a jioint on the lower surface of the hand some dii^- 
tance from the proximal end, and the prominent knob-like extremity fits when the 
limb is fully extended, into a broad sinus formed by the margin of a plate-like 
expansion of the carpus. 
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'I'hc tolsoi) i.s olonj^’atc, sli^litly ;uu>’nlato and bispinoso on the outer 
inaro-in. The extremity i.s areiiate and bears nine or ten slender ,si)ine.s. 
ddie outer lilades of the tail tin are narrow and diuisely frino-ed witli 
tine hairs; the external one is indistinctly divided near the distal end 
by a sinuous transv erse line, at the outer end of which there is a small 
spine and at the inner a projecting’ angde. 

The ey(‘stalks are rudimentary, but seem to be considerably more 
promimmt than in such ati analogous a form as jh^UncnlKs. 

They are ([iiite short when compared with the rostrum, but are not 
hidden by it. The distal extremity is without a trace of pigment or 
of facets and is bluntly conical. 




a Right lateral view of ty]ie .speeiimai. 
b Left lateral view ofearai>aee. 
c Mandible. 

(I Basal segments of first antenna. 
c Basal segments of seeond antenna. 



/ Third maxiiliped. 

(j Seeond ehelate tlioraeie appeiulage. 
h Fifth thoraeic api>endage. 
i Appendage of si.xth abdominal appendage. 
k Telson. 



The antenniih's are bithigellate, the tiagelhu being of m'tirly etpial 
length and about as long as the antemuc. The basal segment of the 
antennule is expanded stuuewhat so as to present toward the median 
line Ji nesirly horizontal Itlade, which at about its middle is extended 
into a large, strong sjjine directed in the same line as the remainder of 
the appendage. 

The antemue arc longer than the body, exceeding it by about half 
its length; they an‘ very slender; the scale is nearly as long as the ros- 
trum, its outer margin concave and terminating in a siimll spine some 
distance from the rounded extremity; tlu‘ second basal segment liears 
on its outer distal angle a minute slender spine. 

The third luaxillipeds are pediforiu and in all but size quite similar 
to the third, fourth, and tifth walking legs. All these appendages of 
the thorax bear ji tiliform exopidite, which is usually at least as long 
as the combiiu^d lengths of the four basal segments of the appendages. 

The first and second ])airs of pereiopods are so nearly ecpial in size 
that it is with great doubt that I venture the statement that the second 
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l)air is the hiro-er. Tliey are probably sliohtly lonovr l)iit more slen- 
der. The proximal half of the liml) presents no unusual characters, 
but the distal half has the characters peculiar to the Atyidte. The 
proximal end of the car})us is sleiuhn* and subcylindrical, but toward 
the distal end on the superior surface there ap]iears a thin plate or 
ridge which gradually increases in height to a point just short of the 
distal end of the segment. Here it is abruptly excavated so as to pre- 
sent a broad sinus for the reception of the knob-like extremity of the 
hand. Below this sinus the carpus extends forward a short distance 
so as to articulate with the ventral surface of the hand and not its 
proximal end. The hand is siib(‘vlindrical, the postarticular portion 
is rounded, and, as stated above, is intended to lit closely into the sinus 
in the carpal expansion, ddie lingers are so curved as to meet only at 
their tips. They are apparently quite cylindrical and unarmed except 
at theii’ tips, where they bear each a dmise pencil of rather long, 
stiff, plumose or pectinate hairs. The hands and carj)al segments are 
usually directed downward and l)ackward so as to lu-ing the ventral 
linger to the lower side, and the degree of motion ))etween the hand 
and the carpus seems to be very great. 

The dactyls of the last three pairs of pereiopods ai‘e minutely ser- 
rate, as are the distal extremities of the antepenultimate segment. 

The gills seem to be only four in number, on each side attached to 
the lirst four pereiopods, but there may be a rudiment on the lifth. 

Twelve specimens were secured, varying in length from 14 to 23 
mm. from tlu' tips of the rostrum to the Cnd of the telson. In life 
they were colorless, l)ut in alcohol they are milk white. 

VMien 1 lirst described this genus and species I was of the opinion 
that its affinities were with the Pahemonidie and the genus l\ihenio)u4o% 
and the name 1 *aJiVjnon nis was given to call attention to the fact. I 
had noticed the striking resemblance of the hand and carpal segment 
of the lirst two pairs of pereiopods to the similar parts of certain of 
the Atyichv, but did not consider this a character off sufficient weight to 
overbalance the striking resemblance to certain of the Bahemonidie in 
every other character. I have recently received a letter from Dr. 
A. E. Ortnian, of Princeton University, calling my attention to other 
characters, and, furthcrmoiH', 1 have been abh‘ to secure the descrip- 
tion of Troijlocuri^schmidt! Dormitzer.' and have thcrel)y been forced 
to reverse my opinion. 

PaJa^iiion’H(i< should certainly be placed in the family Atyiche, and is 
a very close relative of the genus A"«' 7 >/'<’>C('Ov'.s', from which it seems 
to differ by only one character, namely, the jironounced exc^avation 
of the carpal segments. 1 would not be willing to acc*cpt as a good 
generic character that of rudimentary (\ves, as has l)cen don<‘ in this 
family for the genus Trogloniris. 

'L(.)toH, od ycsir, 1853, p. 85, pi. iii, lif?. 1-5. 
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The lio'Liro of Olophoms amerleanns Siiussure/ however, shows a 
rather deep exeav'ation of the earpal sej'nKaits, and if Dr. Ortinan is 
eorrecd^ in reo-nrdino- this the same as ilomjata.^ the dif- 

ferences between PahemonuiH and Xiplnnuu'h are very slio-ht indeed. 

This species is of especial interest, since it has been shown by Dr. 
Ortinan that the Atyidjv are extremely arc'haic fresh-water crustaceans, 
and that of them the o-enus Xq>h<H‘arlH is the most primitive. In 
former times the distril)ution of Xiphocur'tH was probabl}" far more 
extensive' than it is at the present. To-day ))iit three surviving spe- 
cies are known to science, “'one from tlu' fresh waters of the West 
Indies, another from streams and pools in Indo-]\Ialaysia, and a third 
from the streams of New Zealand."^ The isolated species, Pah^inontas 
qantevl and .sv7/yy//r///, whiedi, as has been pointed out, may 

prove to be congeneric with XipltocartK^ are species which have been 
left behind in the limestone caveiais when the main body of their rela- 
tives was swept to the south. 

It otfei’s also another proof ot‘ the fact that we may look to the 
limestone caverns of the world for manv of the most valuable clues 
to the relationships of our present surface fauna. There are doubt- 
less many <*ases in which the extension of habitat to the subterranean 
retreats has been quite recent; but, in the main, cave-inhabiting animals 
are of archaic types and date from a time when conditions were more 
uniform, and consequently faunal differentiations were less marked 
than lit the present day. In support of this statement it will be suf- 
ffeient to mention the occurrence in Carniola of a subterranean species 
of craytish very similar to those occurring to-day in Noi*th America, 
and quite different from those of Europe, and the more recent dis- 
covery in Texas of Tiiphlo)aol(je,, a genus of blind, cave-inhabiting 
salamanders, which, so fai‘ as it is known, linds its nearest relatives in 
Proteux of Carniola. 



Family ASTACIDA^k 

CAMBARUS PELLUCIDUS (Tellkampf). 

The “blind craytish of iVIammoth (>ave,” which is now known to 
inhabit the sulfferranean water courses of a considerable portion of 
Kentucky and Indiana, was collected and observed fretpiently wherever 
conditions were favorable. The shallow margins of the “River Styx ” 
and the small pools in the passage to Roaring River afforded me abun- 
dant opportunities to study this interesting species. It was no uncom- 
mon thing to have several und('r observation at one time. 

When first observed they Avere usuallv on the bottom, resting 
quietly with their legs and antenna' fully extended. Unless they wei’e 

8oc. Phys. Hint. Nat. Gem'\'e, XIV, Pt. 2, 1858, p. 472, pi. iv, fig. 31. 

^Pi’oc. Acad. Nat. Sci. Phila., 1894, p. 400. 

Hdein, p. 400. 
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distiirlxxl thoy would remain in this position for several minutes, and 
then with no ai^parent reason start off at a rapid j.'ait, move to anotlier 
spot, and take up the same, position. While thus restino-. tlu' only 
movement o})serval)le was a slio-ht waving to and fro of the antenme. 
Sometimes an individual was seen on a submerged ro(*k mass resting 
in the same Avay; such individuals appeared to have no difficulty in 
running ra[)idly over the rough surfaces. \\ hen alarmed in any way, 
the (*ravlish would begin to show signs of uneasiness by moving 
slightlv about in various directions, and then dart away, propelled l)y 
the vigorous strokes of its tail tin. There seemed to be no ability on, 
the pal-t of the animal to s(dect a safe haven of refuge from a distance, 
for the llight for saf(dy was apt to end anywhere: tin' course was 
usually laid for deeper water, but if a ro<-k or the wall of the pool was 
encountered the crayfish would (piickly conceal itself in a crevice and 
retreat beyond reach of danger. Several individuals, when repc^atedly 
chased acix)ss a small pool, l)ecam(' either too exhausted or too enraged 
to retreat and showed a readiness to tight by rising high on the front 
walking legs and waving their chehe al)out in the direction of the dan- 
ger. Their movements were very <piick, probably more lapid than 
those of outside species, and it was difficult to touch their anteniue 
and escape a nip from their chehe. 

Several specimens were obtained from places where the pools were 
nearly or (piite dried up, and it was observed that in such places the 
crayfish had dug for itself a hole or had crawled under a stone and 
was making preparations to remain. They Avere already in a semi- 
dormant condition and in a fcAV days Avould doubtless hav(‘ died. The 
tracks of a cave rat, several excavations made by him, and the ivmiains 
of a craytish showed that even in the fastnesses of their suiiterranean 
home the crayfishes have enemies to which they sometimes fall victims. 

It has frequently been stated that disturbing the surface of the 
water is sufficient to frighten the crayfish. I did not find this to be the 
ease unless the disturbance Avas great enough to affect not only the 
surface but the depths of the pool as well. Indeed I have oftmi passed 
my hand completely around an indi\ddual, all ready and alert, and haA'e 
lirought mv fingers Avithin half an inch of its body Avithout causing it 
to show further alarm. The instant it Avas actually touched eitlnu- on 
its long, waving antemue or on any portion of its liodA^ it Avould dart 
aAvav. 

From all the evidence Avhich could be gathered it seems that in this 
creature the senses of sight and hearing have entirely disaiipeaivd. 

At the time of th(‘se investigations the interesting article by rrimtiss ‘ 
on the otocysts of the Crustacea Avas unknoAvn to me and I Avas not leal 
to repeat his experiments on the blind crayfish. So far as I am able 
to determine Avithout careful microscopic examination the otocyst of 

W. Prentiss. TlieOctoeyst of Deciipod Crustacea; Its Structure, I )evelo]»ment, 
and Functions. Bull. Mus. Comp. Zool., XXXVI, Xo. 7. July, BHll. 
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(\ is perfectly' norimil. but it can iiot})o claimed that it is a 

functional ori»’an of bearino*. The powers of equilil)ration in C. pellu- 
cid na are in no way inferior to those of the terranean species with 
well-developed e} es. It seems to me that the removal of the ototwsts 
in such a blind speci(‘s and the careful study of the animaTs powers 
thereafter would give a basis for very definite conclusions as to tludr 
functions. 

In a siu'ies of twenty specimens (‘ollected in the Roaring River 
passage ten were females, five were males of Form 1, and five were 
males of Form II. Oiie of the males of Form I is (juite soft, and I 
therefore infei* that ecydysis occurs in this species at about the same 
season as in surface-inhabiting species and that copulation takes place 
early in the fall. Kggs are said to be laid during the winter, but the 
guides were rather indefinite as to the exact time. 

The smallest specimen collected, a female, is 21 mm. in length; it, as 
well as the next larger one (2d mm.), differs from the adults in having 
but one lateral thoracic spine. In a specimen dl mm. in length all the 
spines above and in front of the lateral spine are developed. In a 
specimen 2d> mm. long, from Echo River, one accessory spine is ])resent 
just above the lateral spines, and a few minute granuh\s on the sides of 
the head, in front of the cervical groove, indicate the patch of spines 
which is to be found in the adult. 

CAMBARUS BARTONI TENEBROSUS, new subspecies, 

Tiipi . — No. 2234d), F.S.N.]\I. Mammoth Cave, Kentuckv. R. E. 
Calf. 

Dlstclhutlon. — Known only from the type locality. 

Doii'vlptlon. — Compared with the typical C. hirtotkl from the 
neighborhood of Philadelphia, the carapace is less depressed and with 
more paralhd sides, the areola is longer, the cephalic portion of the 
carapace is more robust, and the sides of the rostrum are more con- 
vergent. The antenmc are slender and in length ('xceed the body. 
The eyes arc' reduced in size and the spine armature is much more 
sti’ongly developed. There is always a small but acute spine on the 
side of the carapace just behind the cervical groove; the two spines 
on the upper surface of the distal end of the meros are usually well 
developed, and the median internal spine of the carpus is large and 
strong. In addition to these there usuall}" are, in smjill individuals, 
well-developed spines at the anterior end of the pbstorbital ridge and 
an acute ))ranchiostegdan spine. Throughout the entire series exam- 
ined thei'e is great uniformity in these characters ;nid they contrast 
nice!}" with another small series collected from small surface streams 
in the neighborhood of the cave. In these the antemne arc' shorter 
than the bodv: the lateral spine of the c*arapace, even in small indi- 
viduals, is reduced to a very weak and slender }>oint; the spines on 
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the upper distal portion of the meros are obsolete^, and the eyes are 
noi’inally developed. 

The individuals from the eave rano-e in leno-th from lo<s mm. to 35 
mm., while those from the sui-faee i-ano-e from GO mm. to lo mm. 

Iiemarl'x . — This form of C. hartonl^ which a])pears to l)e w(dl 
marked, was found in considerable abundance in Echo Kivei- and the 
Kiver Styx. Ten sp('eimens were collected; one male. Form II, and 
nine females, two of which carried eyo-s. In addition to these I have 
examined a num])er of specimens from the same localities collected l)y 
Dr. K. F. Call and others. 

The fact of the existence of crayfish with eyes in Mammoth C^ave 
in company with the eyeless (\ pHltfrldxs has frecpiently beim men- 
tioned bv writers on the cave and its fauna l)ut the eyed sjxH-ies has 
always l)een regarded as a ti’ansient or accidental form. It has (‘ven 
been supposed ^ that the eyed and eyeless species interbreed so that 
‘‘the l)lind form is continually reinforced )>v new blood from outside 
the cave." Dr. Walter Faxon, in speaking of this theory,” gives a 
numl)er of reasons for discarding it, but later in a paragraph on C. 
pHlucidus tedi Hay, which in its appearance is much more like ( \ har- 
toitJ than is ( \ jMUucidus, he seems to think that after all such a thing 
might be pos.si))le.^ 

During the course of some carcinological work the winter had occa- 
sion to review the variations of C. hartonl and spent over a month in 
the examination of several hundreil sjiecimens and considerabh' addi- 
tional data. The trip to Mammoth Cave was made largely for the jiiir- 
pose of studying the relationshi}) of the cave-inhabiting individuals to 
individuals living on the surface. 

As is well known Candxn'ns hartonl Faliricius is a species with a 
very extensive range and therefore is subject to much variation. Its 
habits throughout the mnge are, so far as 1 know, practically uniform 
unless conditions are such as to preclude the possibility of following 
the customary mode of living. It is a frequenter of cool strcaims 
where it lives under the Hat rocks or in holes which it excavates among 
the pebbles. It is rarely found in warm streams or ponds, and when 
it does oecur in such situations is extremely apt to show that this 
unusual habitat has had effect on its structural character. In its effort 
to secure its favorite conditions of water, temptu’aturi^, t*tc., it is led 
to ascend the streams, and although this ascent is doubtless made slowh" 
and the attempts at ascent are often stoppcal oi' seriously checked Iw 
extensive rapids or heavy Hoods, it is nc'vertheless almost a certainty 
that through this habit the animal has gone to the very headwaters of 
many a mountain stream and in favorable seasons has crosscal the 

' Shaler, Itost. S<k\ Xat. Hist., II, 1S75, pj*. :)(}3. 

^Mem. ^Iiis. Coin}). Zool., X, X^o. 4, 1S85, }>. 41. 

^Proc. r. 8. Xat. iNIiis., XX, isns, p. (147. 
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divide and reached the source of some other streams. As in Viro-inia, 
West Viro’inia, Kentucky, Tennessee, and Indiana many of the small 
sti-eams have their sources in cave streams it is easy to understand that 
C. hartoni is of common occurrence in the caverns of the region. 1 
have observed and collected the species in several caves in Indiana and 
Kentucky in company with jjellueidus and have found it abundant 
in several caves in Virginia and West Virginia where C, j)enHcd?u(< is 
unknown. In one of the latter caves I collected ‘tin albinistic specimen 
which is quite indistinguishable from others from the same locality 
now that the alcohol has bleached them, and I have seen similar speci- 
mens in localities where there were no caves. 

A review of the characters peculiar to C. hartouf teiuhrosia^, for by 
that name the cave-dwelling form may be distinguished, shows that 
there is a tendency in them to approach the characteristics of (C. peJlu- 
cfdut^. At first thought it seems as if this might be due to interbik^ed- 
ing, but there are some ditliculties in the way of such an exidanation. 
In the tirst place the species exist in the ^Mammoth Cave in nearly 
equal number, and the females of both have been collected while in the 
egg-bearing state. The ova of C. IxiHon! are large, those of C. peJlu- 
chIux are small, and no variation in the size of the eggs such as would 
probably result from crossing has been observed. The females of C. 
J)art(mu and the males as well, will avm'age much larger than C. p(dlH- 
clduH and are reported hy the guides to kill and eat the blind species, 
a habit that, to say the least, would hardly be conducive to extensive 
crossing of the two species. (drnjdMtrus jMU'totii and O. ure 

perfectly distinct species and could, without much straining of facts, 
be regarded as genericalh^ distinct. The greatest ditl'erences are found 
in the structure of the sexual oi-gans, and in a group which exhibits 
such marked specific variation in these organs it seems extremely 
probable that there is a reason for such diti'erences, and that between 
species so unlike interbreeding would be extremely difficult if not 
imjmssilile. There are known in the United States three other species 
of blind cave-inhabiting craytishes nnd, while they undoubtedly have 
actpiired their characters independently, they all resemble O. pdlnehlus 
<piite closely. Slenderness of liody and appendages, and length of 
antenme are as characteristic of them as is the loss of eyes and color. 
They are conditions brought about b}' their environment. 0. p>cllu- 
cUluH alone is characterized by excessive spininess, which evidently is 
either a condition inherited from its ancestors or one which has been 
developed in response to the peculiar conditions obtaining within its 
habitat. It will be seen, therefore, that 0. hartoni resembles 

all the blind species in the reduction in size of the eyes, and the increase 
in size of the antenme, and the form of the body, moreover there is 
indication (as shown by its spininess) of its having responded to the 
peculiar conditions of ]\Iannnoth Cave just as C. pelltwid((.s has. 
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Those conditions point to tlio conclusions: First, tluit hartonl teue- 
hro, sm is a jM'rnianont resident of Maiiinioth (5iV(‘; second, that it has 
lived there h)n»- enouj^h to liave diveri^ed markedly from its ndations 
on the sui'face; third, that it has l)een atfected not only I)}- the o’cneral 
spehean conditions, but those peculiar special conditions of Mammoth 
Cave; fourth, that it is not the ancestral type from which (Y. jh Jluri- 
<Ju>< has spi’uno’; tifth, that the two species are proha])ly to a threat 
decree inimical to each other, and, sixth, that the idea that the two 
species inter})reed is an erroneous one. 

That specimens have been taken, as 1 was told at the cave, which 
were quite white hut otherwise like C. hartont I do not 

doubt, lyiit I re^uird sucli individuals as albinos. 

Regarding the relationship of (K pelhicidus O'sth Hay, 1 will say 
that so fai’ as is known this subspecies is found in a very small area 
in Indiana at the very northern limits of the range of 0. pdlucldm. 
C. harfo))) occurs in the same cave, but it does not resemble the blind 
species in any way, and has not even characters ))y which we can mark 
it as a })ermanent resident. Were the conditions reversed and C. 
Ijartoni found an 3 ^where in companv with C. peUucidm 

tedi there might be some grounds for regarding them both as possi- 
ble intermediates between O. pdbtcdlus and hartoni^ ))ut under 
conditions as the^^ exist such a view is untenable. 

The surface inhabiting individimls of (\ huYont from the neigh- 
borhood of Mammoth Cave are plainh' the stock from which the cave- 
inhabiting individuals have descended. In proportions of the bod}", 
outline, etc., they agree with the cave variety and ditier very mark- 
edly from the varieties of C. harton! found in Indiana and Wmnessee. 

CAMBARUS DIOGENES Girard. 

In a collection received from 'Sir. Edward Hawkins, one of the 
guides at the cave, there were eight specimens of this species, includ- 
ing females and males of l)oth forms. They agree in shape of rostrum 
and form of chelipeds with spc( imens from Indiana, the former having 
thickened and (piite strongly converging margins; the cliche are short 
and broad and the movable linger is rather deeply excavated at the 
base. 

CAMBARUS PROPINQUUS Girard. 

A few small spei‘imens which appear to lielong to this siieiaes wmv 
olitained from pools and shallow channels along (inam Kivm-. 

CAMBARUS RUSTICUS Girard. 

A large number of small individuals of this species were collected 
in (xreen River between Mammoth (5ive and Canters Cave. Almost 
all the males were in the second form. They ditfer from the typi<^‘id 
C. slightly in the greater development of spines, those of the 
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postorl)ittil rido-es and sides of the carapace, as well as the lateral 
spines of the rostrum, bein^ strong and prominent, the l)ranchiostegian 
spine is small but quite evident, and the tip of the rostrum is not 
upturned. In one male (Form T) the anterior segment of the telson is 
trispinose on each side. The excessive spininess is doubtless due to 
the immaturity of the specimens. 

CAMBARUS PUTNAMI Faxon. 

This species was found in abundance in the shallow side channels of 
Green Kiver in company with f I nf-st/cKs. O11I3" second-form males 
and females were collected. In the series (piite a variation in the form 
of the ro.strum is observable; the margins in some cases being rather 
strongly convergent, in others mairly parallel. In almost every case 
the chehe of the male have the lingers slightl}' gaping at the base. 



